The inhibitory effect of hypoxic cytotoxin on the expansion of cancer stem cells in ovarian cancer.
While an increase in progression free survival time is seen when an angiogenesis inhibitor is used in the treatment of high-relapse rate ovarian cancer, it has little effect on overall survival. A possible cause of treatment-resistance to angiogenesis inhibitors is the growth of stem cells in a hypoxic microenvironment built inside the tumor tissue by angiogenesis inhibition. In this study, we examined the possible suppression of stem cell and cancer stem cell (CSC) expansion by hypoxic cytotoxin, TX-402. TX-402, an analogue of tirapazamine, has been developed as a hypoxia selective prodrug with inhibitory effects of HIF-1 and angiogenesis. We considered TX-402 as a possible molecular-target drug candidate for ovarian cancer due to its inhibition of CSC expansion. In this study, we found that the expressions of HIF-1α and HIF-2α were increased under hypoxia in serous ovarian cancer cell lines. The expressions of HIF-1α and HIF-2α induced under hypoxia were repressed by TX-402 in a dose-dependent manner. Next, we investigated the effects of hypoxia on the expression levels of stem cell factors, Oct4, Nanog, Sox2 and Lin28, and showed that their expressions were induced by hypoxia. It was also observed that the expressions of putative ovarian cancer stem cell markers, CD133 and CD44 were induced under hypoxia. Furthermore, TX-402 was found to dose-dependently inhibit the expressions of CSC markers and stem cell factors. Oct4 expression was repressed by HIF-2α silencing, but not by HIF-1α silencing, indicating that TX-402 may repress the expression of Oct4 by inhibiting HIF-2α. We constructed CaOV3 spheroids as a 3-dimensional hypoxia model, in which the internal hypoxic region contained CSC-like cells expressing Oct4. The internal hypoxic region, which contained Oct4 expressing cells, disappeared following TX-402 treatment. In conclusion, hypoxia promoted the expansion of CSCs expressing CD133 and CD44 accompanied by an increase of stem cell factors. Its inhibition of hypoxia-induced CSC expansion makes TX-402 promising agent usable in combination for ovarian cancer therapy.